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ABSTRACT 
Juvenile coho salmon Oncorhynchus kisutch reared in hatcheries and released into several Northern Cook Inlet 
(NCI) freshwater systems in 1995 returned to Upper Cook Inlet (UCI) in 1996.  Some fish in each release group 
were marked with an adipose finclip and a coded wire tag.  Marked coho salmon were recovered in 1996 from 
selected commercial fisheries and escapements.  Fish were sampled from escapements to assess straying and long-
term tag retention after release.  Recoveries of marked fish from selected UCI commercial harvests were used to 
estimate harvest of hatchery-produced coho salmon. 

In 1996 the UCI mixed-stock commercial fisheries harvested 321,411 coho salmon.  The majority (90%) of coho 
salmon were harvested in the Central District drift gillnet fishery (171,361), the Northern District set gillnet fishery 
(78,097), and the Central District Upper Subdistrict (eastside) set gillnet fishery (40,548).  Sample efforts focused on 
coho salmon harvested in these three fisheries.  NCI hatchery stocked coho salmon contributed an estimated 14,638 
(SE = 459) fish to the Central District driftnet fishery, 1,760 (SE = 263) to the Central District eastside setnet fishery, 
and 7,757 (SE = 199) to the Northern District setnet fishery. 

An escapement of 1,001 coho salmon into Ship Creek and 1,612 coho salmon into Campbell Creek exceeded the 
biological escapement goal of 200 coho salmon for each creek.  Estimates of effort, harvest, and catch from the 
Statewide Harvest Survey increased in 1996 relative to the 1988-1992 (prestocking) average at Ship, Campbell, and 
Bird creeks, likely due to the return of stocked coho salmon.  A total of 275 coho salmon with decodable tags were 
recovered from escapements to Northern Cook Inlet streams.  Six (3.4%) of 174 tags recovered from the escapement 
into Ship Creek were from coho salmon not stocked into Ship Creek; therefore, straying into Ship Creek was likely 
> 2%. 

Key words: coho salmon, Oncorhynchus kisutch, commercial harvest, sport harvest, escapement, coded wire tag, 
Northern Cook Inlet, stocking, straying. 

INTRODUCTION 

Upper Cook Inlet (UCI) includes all waters of Cook Inlet north of a line at the latitude of Anchor 
Point light.  Coho salmon Oncorhynchus kisutch stocks are distributed throughout UCI and 
support large commercial and sport harvests.  In 1996, approximately 35% of the total central 
region commercial harvest (ADF&G 1997) and 31% of the total statewide sport harvest (Howe et 
al. 1997) of coho salmon occurred in UCI.  The primary UCI coho salmon commercial fisheries 
are:  (1) Central District drift gillnet, (2) Central District Upper Subdistrict (eastside) set gillnet, 
and (3) Northern District set gillnet fisheries (Figure 1).  The most popular directed sport 
fisheries in UCI are:  Kenai River on the Kenai Peninsula, Susitna and Little Susitna rivers in 
Northern Cook Inlet, and Ship Creek in the Anchorage area (Howe et al. 1997). 

The Northern Cook Inlet (NCI) urban area extends from Ingram Creek in Turnagain Arm north to 
the Little Susitna River drainage (Figure 2).  Recreational fishing effort in this area increased 
from an average of about 183,400 angler-days from 1977-1986 to nearly 276,000 angler-days 
annually from 1987-1996 (Mills 1979-1994, Howe et al. 1995-1997).  Anglers fishing in NCI 
target five species of Pacific salmon Oncorhynchus, rainbow trout O. mykiss, Dolly Varden 
Salvelinus malma, Arctic charr S. alpinus, Arctic grayling Thymallus arcticus, and northern pike 
Esox lucius.  Sport fisheries for these species are supported by a combination of wild and 
hatchery-produced stocks. 

As the NCI human population grows, the demand for sport fishing opportunities increase.  
Hatchery-produced stocks play an important role in supporting these growing sport fisheries as 
wild stocks become fully utilized.  A coho salmon smolt stocking program was initiated in 1992 
to increase recreational sport fishing opportunities in the NCI urban area, specifically in Bird, 
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Campbell, and Ship creeks.  To succeed, the stocking program must be cost-effective, have 
minimal impact on wild stocks and/or other fisheries, and maintain historic levels of natural 
spawning escapements in stocked streams. 

The goal of the program is to create or enhance terminal sport fisheries in selected NCI urban 
area streams and attract additional recreational fishing participation.  The program is targeted to 
increase recreational angler effort by 25,000 angler-days and harvest by 10,000 coho salmon 
among all stocked streams.  The Statewide Harvest Survey (SWHS) is used to evaluate increases 
in angler effort (for all species combined) and coho salmon harvest.  In 1995 a portion of the 
smolt released into each stream were marked with an adipose finclip and a coded wire tag unique 
to each stream (Table 1). 

Prior to the start of this program in 1992, there was no quantifiable information of stock 
composition from the mixed-stock commercial harvests and virtually no information on the 
magnitude of inriver runs or spawning escapements.  To provide information needed to manage 
these fisheries, an assessment program was initiated in 1991 to evaluate coho salmon stocks in 
UCI (Meyer et al. Unpublished).  This program was designed to estimate harvest of selected wild 
and hatchery-reared coho salmon stocks in major UCI commercial fisheries and to evaluate the 
success of the coho salmon hatchery stocking programs in NCI.  The overall program consists of 
four distinct but interrelated components:  (1) estimation of commercial and inriver sport 
harvests and escapement of coho salmon stocked in NCI streams; (2) marking of wild stock 
juvenile coho salmon, inriver recovery of marked adults, and estimation of UCI commercial 
harvests of coho salmon from the Kenai River; (3) estimation of sport harvest and escapement, 
and evaluation of the coho salmon stocking program at Little Susitna River; and (4) production, 
marking, and release of coho salmon smolt by the hatcheries. 

This report focuses on the first component above and primarily on results of coho salmon stocked 
in 1995 that returned to UCI in 1996.  The remaining three program components are reported 
elsewhere (Carlon and Hasbrouck 1993, 1996, 1997, In prep; Bartlett 1996a, 1996b; Whitmore 
and Sweet 1997; Peltz and Starkey 1993; Peltz and Hansen 1994; Starkey et al. 1995-1997).  In 
1996 the NCI coho salmon project was in its fourth year.  Results from 1993, 1994, and 1995 
programs can be found in Hoffmann and Hasbrouck (1994), Stratton et al. (1996), and Cyr et al. 
(1997). 

OBJECTIVES 
Objectives for the 1996 urban coho salmon assessment fall into two categories:  escapement and 
commercial catch sampling. 

Escapement objectives were as follows: 

1. Enumerate the coho salmon spawning escapement through a weir at Ship Creek. 

2. Test the null hypothesis that hatchery-produced coho salmon stocked into Campbell Creek do 
not stray into Ship Creek upon return. 

3. Index coho salmon spawning escapements in Bird and Campbell creeks using foot surveys, 
and selected Twentymile and Placer river drainages and Portage Creek tributaries using a 
combination of foot and aerial surveys. 
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Commercial harvest objectives were as follows: 

1. Estimate harvest in the Northern District setnet fishery, the Central District Upper Subdistrict 
(eastside) setnet fishery, and the Central District driftnet fishery of hatchery-produced coho 
salmon stocked into NCI urban streams. 

Data collected from other components of the overall UCI coho salmon assessment program are 
also pertinent to this project.  Coho salmon were examined for missing adipose fins from the 
escapement at the Little Susitna River weir (upstream of the George Parks Highway) during the 
coho salmon egg take at the hatchery release site (Nancy Lake, located downstream of the George 
Parks Highway), and from the sport harvest at Little Susitna River.  Data collected from the Little 
Susitna River project were used in this report to assess straying.  Results of the coho salmon 
hatchery stocking program in Little Susitna River can be found in Whitmore and Sweet (1997). 

METHODS 
STUDY DESIGN 

This project was designed to estimate the harvest in the UCI mixed-stock commercial fishery of 
hatchery-produced coho salmon stocked into NCI streams and to estimate the total run of stocked 
fish to Bird, Ship, and Campbell creeks and Little Susitna River. 

Coho salmon smolt were marked by inserting a coded wire tag into their snout and removing 
their adipose fin.  Marked smolt were mixed and released with unmarked smolt into each stream.  
Catch sampling programs of adult coho salmon in the commercial harvest and the escapement 
were conducted in 1996 to recover marked fish.  Heads were collected from coho salmon missing 
the adipose fin and sent to the Alaska Department of Fish and Game (ADF&G) Coded Wire Tag 
Laboratory (Tag Lab) in Juneau.  The Tag Lab determined if a tag was present and decoded 
recovered tags to determine year and stream of release.  Catch sampling data were used to test 
assumptions of the model, to estimate harvest of marked cohorts, and determine the necessary 
stratification that provided an unbiased estimate of harvest with the best precision.  Final 
estimates of harvest and their variances were then calculated.  Survival of hatchery-reared coho 
salmon from smolt to adult was estimated. 

DATA COLLECTION 
Stocking and Marking 
Coho salmon from Little Susitna River were used as brood stock for 1995 hatchery releases into 
Bird, Ship, and Campbell creeks and Nancy Lake.  Nancy Lake drains into the Little Susitna 
River via Nancy Lake Creek approximately 5 miles downstream of the George Parks Highway.  
Nancy Lake is the hatchery release and brood stock collection site for Little Susitna River; 
hereafter coho salmon released into Nancy Lake will be referred to as Little Susitna River stock.  
Gametes collected in 1993 from coho salmon in Nancy Lake were fertilized, then incubated, and 
the resultant fry reared at ADF&G’s Fort Richardson Hatchery.  The subsequent smolt were 
stocked in 1995 (Starkey et al. 1996) and returned as adults in 1996.  Prior to 1995 coho salmon 
from Ship Creek were used as brood stock for stocking in Ship Creek and reared at ADF&G’s 
Elmendorf Hatchery.   

A portion of smolt from each release cohort was marked with an adipose finclip and a uniquely 
numbered coded wire tag inserted in their snout.  The tagging goal of 40,000 smolt per release 
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stream was exceeded for all releases in 1995 (Table 1).  The cohorts recovered in 1996 were 
primarily from 1995 releases and ranged from 151,985 smolt released into Little Susitna River to 
158,981 smolt released into Ship Creek (Table 1).  Details of the rearing, marking, and release of 
hatchery-stocked coho salmon are discussed in detail by Starkey et al. (1996). 

Escapement 
A fish pass with a live box, hereafter called a weir, was used to enumerate the coho salmon 
escapement into Ship Creek.  The weir was located above the instream sport fishery and the total 
number of coho salmon passed through the weir was assumed to equal the entire escapement.  
The Ship Creek weir was operated from 17 July through 20 September (Appendix A1).  The weir 
was in operation 24 hours a day on the days it was open.  At least once per day all coho salmon 
that entered the live box were counted and examined for a missing adipose fin.  Counts of other 
salmon species were recorded.  The weir was often closed during weekends and for one or two 
days before and after the weekends once the biological escapement goal (BEG) was reached on 
31 July.  Salmon fishing is only allowed in the area of creek below the weir; thus, closing the 
weir granted sport anglers a greater opportunity to maximize the harvest of surplus hatchery fish 
by preventing fish passage upstream into closed waters during busy weekend periods.  

Heads were collected from some of the coho salmon with missing adipose fins that passed 
through the Ship Creek weir to test the hypothesis on straying.  Given the expected number of 
coho salmon in the escapement and the need to collect a minimum of 158 coho salmon with 
coded wire tags to test the hypothesis of straying, heads were systematically collected from every 
third coho salmon missing the adipose fin.  To assure attaining the targeted sample size, the 
number of heads collected increased to every second fish and sometimes every fish as the Ship 
Creek coho salmon run peaked.  This level of sampling allowed us to test the straying hypothesis 
while ensuring that the BEG would be met.  A uniquely numbered cinch strap was affixed to the 
jaw of each coho salmon head collected.  Each head was placed in an individual clear plastic bag 
with the cinch strap number visible.  Collected data included:  date, creek, number of coho 
salmon examined, number of coho salmon missing the adipose fin, number of heads collected 
from coho salmon missing their adipose fin, and the cinch strap number of each head collected.  
All heads with cinch straps were returned to the Anchorage ADF&G office and frozen until 
shipment to the Tag Lab. 

A weir was operated on the Little Susitna River upstream of the George Parks Highway 
(Whitmore and Sweet 1997) to enumerate the coho salmon escapement.  A portion of the 
escapement was examined for missing adipose fins.  Coho salmon were also enumerated and 
examined for missing adipose fins during the Nancy Lake egg take when coho salmon were 
collected using seine nets.  Data collected from this project were also used to assess straying. 

A single foot survey conducted during peak spawning was used to index coho salmon 
escapements in both Bird and Campbell creeks.  Multiple foot and aerial surveys were conducted 
to index wild stock coho salmon escapements in selected Twentymile and Placer river drainages 
and selected Portage Creek tributaries.  Peak coho salmon counts were used as the final tally. 

Commercial Harvest Sampling 
Sampling of the UCI commercial coho salmon harvest was conducted from mid-July to early 
September 1996.  Coho salmon were sampled on sorting lines at processors, at buying stations, 
or on-board tenders.  All regular commercial fishing periods (7:00 a.m. to 7:00 p.m., Mondays 
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and Fridays) that occurred from mid-July through early September in the Central District driftnet 
and eastside setnet fisheries and the Northern District setnet fishery were sampled.  Additional 
Central District fishing periods (as allowed through emergency order) were sampled as time and 
budget allowed. 

Coho salmon delivered to processors, buying stations, or tenders were counted and examined for 
the absence of the adipose fin.  As many fish as possible were examined from deliveries during 
the sampling shift.  All coho salmon observed with a missing adipose fin were retrieved, the head 
removed, and a uniquely numbered cinch strap affixed to the head.  Each head was placed in an 
individual clear plastic bag with the cinch strap number visible.  Collected data included:  date of 
harvest, date of sampling, processor, delivery location, name of tender or buying station, 
statistical area, number of coho salmon examined, number of coho salmon missing their adipose 
fin, number of heads collected from coho salmon missing their adipose fin, and the cinch strap 
number of each head collected.  All coho salmon heads with cinch straps were returned to 
ADF&G offices in Soldotna or Anchorage.  The heads were frozen and shipped weekly to the 
Tag Lab for tag removal and decoding.  After each commercial fishing period, the preliminary 
commercial harvest of coho salmon in UCI by statistical area was obtained from Division of 
Commercial Fisheries Management and Development (CFMD) staff in Soldotna.  Final 
commercial harvest data by statistical area and date were obtained on 12 December 1996. 

In general, totes sampled from setnet harvested coho salmon were of fish harvested in a single 
statistical area.  Thus, the total harvest and catch sample data could be summarized by statistical 
area.  Totes of coho salmon sampled from the Central District driftnet fishery were a mixture of 
fish harvested in different statistical areas.  Thus, harvest and catch sample data from the Central 
District driftnet fishery were combined for statistical areas 244-50, 244-60, 244-70, 245-70, 245-
80, and 245-90. 

Northern District 
The Northern District is subdivided into 11 statistical areas (Figure 1).  By regulation, 
commercial fishing periods occur between 7:00 a.m. and 7:00 p.m. on Mondays and Fridays from 
25 June until closed by emergency order (5 AAC 21.320, Weekly Fishing Periods).  Additional 
fishing periods are allowed and/or regularly scheduled periods may be closed by emergency 
order; however, no additional fishing periods may be allowed after 15 August (5 AAC 21.363, 
Upper Cook Inlet Management Plan).  Only set gillnet gear is allowed in Northern District 
waters (5 AAC 21.330, Gear).  Statistical area 247-50 is only opened through emergency order 
(5 AAC 21.364, Fish Creek Sockeye Salmon Management Plan) and statistical area 247-60 is 
closed to commercial fishing (5 AAC 21.350, Closed Waters). 

Coho salmon processed in the Anchorage area during 1996 were composed entirely of fish 
harvested in Northern District statistical areas.  Three technicians and one student intern 
stationed in Anchorage sampled commercial harvests with efforts concentrated at two shorebased 
processors, North Alaska Fisheries and Great Pacific Seafoods.  Some sampling also occurred at 
Alaska Smoked Salmon International.  Setnet harvests from statistical areas 247-70, 247-80, and 
247-90, purchased by Cook Inlet Processors in Nikiski, were sampled regularly by personnel 
from Soldotna.  Some coho salmon harvested from statistical areas 247-10, 247-20, and 247-30 
were sampled at Icicle Seafoods in Homer by Soldotna-based technicians.  We needed to 
examine 35% of the harvest of each Northern District statistical area in order to achieve the 
desired accuracy and precision of chosen objectives.  Harvest from the Northern District was 
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sampled in Anchorage from 15 July through 23 August, in Homer from 15 July through 13 
August, and in Nikiski from 26 July until 7 September.  After these dates commercial fishing 
effort in the respective fisheries dropped to near zero levels.  Technicians contacted processors 
throughout the season to coordinate sampling logistics and to ensure that all possible fish were 
examined. 

Central District 
The Central District driftnet fleet operates in seven statistical areas and the setnet fishery occurs 
in 13 statistical areas (Figure 1).  Coho salmon harvested by driftnet were sampled from six 
statistical areas (244-50, 244-60, 244-70, 245-70, 245-80, and 245-90) and those harvested by 
setnet were sampled from four statistical areas (244-21, 244-22, 244-30, and 244-40) composing 
the Upper Subdistrict (eastside) fishery.  We needed to examine 25% of the Central District 
driftnet harvest, and 15% of the coho salmon harvested from each Central District Upper 
Subdistrict setnet statistical area in order to achieve the desired accuracy and precision of chosen 
objectives. 

Commercial fishing periods of both the driftnet and Upper Subdistrict setnet fisheries occur 
between 7:00 a.m. and 7:00 p.m. on Mondays and Fridays (5 AAC 21.320, Weekly Fishing 
Periods).  Additional fishing periods are allowed through emergency order and regularly 
scheduled periods may be closed by emergency order.  The Upper Cook Inlet Management Plan 
(5 AAC 21.363) restricts the dates of the setnet fishery from 4 July through 15 August.  Several 
management plans affect time and area closures or openings of both fisheries (5 AAC 21.358, 
Northern District Coho Salmon Management Plan; 5 AAC 21.359, Kenai River Late Chinook 
Salmon Management Plan; 5 AAC 21.360, Kenai River Sockeye Salmon Management Plan; 
5 AAC 21.361, Russian River Sockeye Salmon Management Plan; 5 AAC 21.363, Upper Cook 
Inlet Management Plan; and 5 AAC 21.365, Kasilof River Sockeye Salmon Special Harvest Area 
Management Plan). 

Most coho salmon harvested from the Central District driftnet and Upper Subdistrict setnet 
fisheries as well as some coho salmon harvested by Northern District setnet fisheries were 
processed at facilities on the Kenai Peninsula.  Commercial catch sampling of these coho salmon 
harvests was conducted under the supervision of CFMD biologists in Soldotna.  Sampling of the 
driftnet harvest occurred at Carlson Seafoods, Cook Inlet Processing, Dragnet Fisheries, Icicle 
Seafoods, Inlet Salmon, Pacific Star, Royal Pacific Fisheries, Salamatof Seafoods, Snug Harbor 
Seafoods, Trans-Aqua International, and Wards Cove Packing.  The Upper Subdistrict setnet 
harvest was sampled at buying stations of major fish processors.  These processors included:  
Cook Inlet Processing, Deep Creek, Dragnet Fisheries, Fishhawk Fisheries, Icicle Seafoods, Inlet 
Salmon, Pacific Star, R & J Seafoods, Royal Pacific Fisheries, Salamatof Seafoods, Snug Harbor, 
Trans-Aqua International, and Wards Cove Packing. 

The driftnet harvest was sampled by six technicians from 1 July through the closing date of 
9 August.  The harvest of the Upper Subdistrict setnet fishery was sampled by four technicians 
from 12 July until the fishery closed on 12 August. 

DATA ANALYSIS 
Straying 
The potential exists for hatchery-reared and released anadromous fish to stray from stream of 
release into a different stream upon return.  Therefore, a null hypothesis that stocked coho 
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salmon did not stray from the stream of stocking upon return was tested.  A chi-square statistic 
was used to test the null hypothesis such that a stray rate of 2% (J. Seeb, ADF&G, Anchorage, 
personal communication) could be detected.  A consistent level of straying � 2% over a 4-5 year 
period would be considered unacceptable.  Only recoveries from the Ship Creek escapement 
were used for this test.  A sample of 158 decodable tags from heads collected at the Ship Creek 
weir was sufficient for this test.  If all 158 tagged coho salmon recovered at the weir were 
originally stocked in Ship Creek, then the straying rate was likely < 2%.  If one or more of the 
158 tagged coho salmon was stocked into a different creek, then the straying rate was likely 
� 2%. 

Estimating Commercial Harvest of Stocked Coho Salmon 
Estimating the commercial harvest of a cohort required determining the proportion of fish 
marked with a coded wire tag and adipose finclip.  The proportion of tagged coho salmon 
stocked at each location was assumed known prior to release (Starkey et al. 1996).  However, if 
significant tag loss occurred after release the proportion of tagged coho salmon was estimated by 
sampling the inriver return of adults. 

A chi-square statistic was used to test the hypothesis that tag retention at return and release was 
the same.  Tag retention data prior to smolt release and adult recovery data from Ship Creek 
escapement and Nancy Lake egg take were used for the test. 

Harvest of a single marked cohort (release group) of fish in a stratum was estimated by (Bernard 
and Clark 1996): 

,
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�	 �  (1) 

where: 

 iN  = total number of fish harvested in stratum i, 

 j�  = proportion of cohort j marked and released with a coded wire tag, 

 ijm  = number of decoded coded wire tags from cohort j in stratum i, 

 in  = number of fish in stratum i sampled for a missing adipose fin, 

 i�  = 
ii

'
i

'
i
at
at , which is the decoding rate of coded wire tags from marked fish  

                 sampled in stratum i, 

 ia  = number of fish sampled in stratum i missing their adipose fin, 

 '
ia  = number of heads from ia  that arrived at the Tag Lab, 

 it  = number of heads from '
ia with coded wire tags detected, and 

 '
it  = number of tags from it  that are decoded. 
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This estimator is statistically unbiased when sampling is from a simple random or pseudo-
random process (Bernard and Clark 1996). 

If tag retention at return was not statistically different from tag retention at time of release, the 
proportion of marked coho salmon in each cohort at time of release was treated as a known 
constant.  When the harvest (Ni) and the proportion marked (� j) are known without error the 
large-sample approximation of an unbiased estimate of the variance is: 

),1(
r̂

)r̂(V̂ jii
jii

ij
ij ����
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�  (2) 

where:  
i

i
i N

n
�� . 

Values of harvest from the fish ticket database are assumed known and measured without error.  
No significant differences were found in tag retention between 1995 releases from the hatchery 
and 1996 adult escapement samples at Ship Creek (�

2
 < 0.01, df = 1, P = 0.99) or egg take 

samples at Nancy Lake (�
2
 = 0.65, df = 1, P = 0.42) (Table 2).  The values of �  at the time of 

release (Starkey et al. 1996) were used and treated as known values measured without error for 
all 1995 releases. 

Harvest of each cohort was stratified by date and statistical area for each sampled fishery.  
Statistical area was unknown when catch sampling the Central District driftnet fishery so harvest 
of this fishery was stratified only by date.  The total harvest of a cohort in a fishery was estimated 
by summing the estimates among the strata.  Variance of the total estimate was also calculated by 
summing the variances of the strata estimates since strata were assumed independent and there 
were no additional covariance terms. 

 

 

Table 2.-Number of coded wire tagged coho salmon sampled (n) and tag retention 
(%) prior to release in 1995 and at recovery in Northern Cook Inlet escapements, 1996. 

Releasea
Recovery

Release Site n % n %

Ship Creek 761 98.2 165 98.2

Little Susitna Riverb
774 97.8 101  99.0c

 
a Starkey et al. 1996. 
b Nancy Lake egg take recoveries. 
c Tag retention greater at recovery than at release due to sampling error.  Rates are not 

significantly different (x2 = 0.65, df = 1, P = 0.42). 
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Total harvest of marked cohorts and their variances were estimated with the data stratified and 
with the data combined to determine if data could be combined among statistical areas of setnet 
harvested coho salmon, particularly in the Northern District.  For example, to determine if three 
statistical areas could be combined, estimates calculated with the data stratified by statistical area 
and then summed were compared to the estimate with data from the three statistical areas 
combined.  A z-test was used to determine if there were significant differences between estimates 
from stratified data and pooled data.  If the estimates of harvest were not significantly different 
and combining the data improved the precision of the estimate, the data were combined.  
Otherwise, estimates were stratified. 

RESULTS 
ESCAPEMENT 
In 1996, 301 of the 1,191 coho salmon counted at the weir on Ship Creek were missing their 
adipose fin (Table 3, Appendix A1).  A total of 178 heads were collected from coho salmon 
missing their adipose fin and sent to the Tag Lab.  Heads were not taken from an additional 12 
coho salmon missing their adipose fin that were donated to the “Becoming an Outdoors Woman 
Workshop.”  The remaining 1,001 coho salmon were passed through the weir.  The contribution 
of hatchery fish to the Ship Creek weir was calculated from tag recovery data.  An estimated 997 
(SE = 52) coho salmon to the weir were stocked into Ship Creek (980 were stocked as smolt in 
1995, 15 were from smolt stocked into Ship Creek in 1994, and 2 were from smolt stocked into 
Ship Creek in 1993).  An estimated 30 (SE = 12) coho salmon to the weir were originally stocked 
into Campbell Creek as smolt in 1995 and 6 (SE = 5) were originally stocked into Little Susitna 
River as smolt in 1995.  The remaining 158 were from natural production. 

Of 12,932 coho salmon passed through the Little Susitna River weir, 460 were examined for a 
missing adipose fin.  No coho salmon missing the adipose fin were seen and no heads were 
collected.  A total of 365 coho salmon were examined at Nancy Lake during the coho salmon egg 
take (Table 3).  Of the sampled coho salmon, 104 were missing the adipose fin.  Heads were 
collected from all fish missing the adipose fin and sent to the Tag Lab.  All decodable tags were 
of coho salmon released into Little Susitna River (Nancy Lake) in 1995. 

The coho salmon escapement index into Campbell Creek on 30 September was 1,612 fish 
(Appendix A2).  A coho salmon escapement index conducted on 19 September in Bird Creek and 
Penguin Creek (a tributary of Bird Creek) tallied 169 coho salmon (Appendix A2).  In October, a 
total of 1,245 and 530 coho salmon were observed in surveys of Twentymile and Placer 
(including sloughs and Skookum Creek) river drainages, respectively (Appendix A3).  A total of 
192 coho salmon were observed in selected Portage Creek sloughs and streams (Appendix A3).  
Turnagain Arm escapement surveys were conducted later in the season because peak spawning of 
these native coho salmon stocks is generally 3-6 weeks later than streams stocked with Little 
Susitna brood stock. 

STRAYING 
A total of 275 decodable tags were recovered from coho salmon escapements monitored at Ship 
Creek and Nancy Lake (Table 4).  Of the 174 coho salmon recovered with tags from the Ship 
Creek escapement, six (3.5%) were from fish not originally stocked into Ship Creek.  Five of the 
coded wire tags were from fish originally stocked into Campbell Creek in 1995 and one coded 
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Table 3.-Sample effort for marked fish in coho salmon escapements in monitored 
Northern Cook Inlet streams, 1996. 

Examined Observed Total
for missing with missing Heads Decodable Through Weir Operation

Stream adipose fins adipose fins collected Tags Weir Datesa

Little Susitna Riverb
365 104 104 101 365 9/23-10/08

Ship Creek 1,191 301 178 174 1,013 7/17-9/20
 

a Ship Creek starting date is date first coho salmon was passed through weir.  For Little Susitna 
River, dates represent time period when egg takes occurred. 

b Coho salmon examined were from Nancy Lake egg take.  Terry Bradley, ADF&G, Palmer, 
personal communication. 

 

 

 

Table 4.-Number of coho salmon with decodable coded wire tags recovered 
from monitored Northern Cook Inlet escapements by release site, 1996. 

Recovery Site      
Little

Susitna Ship Total
Release Site Rivera Creek Recoveries

Campbell Creek 0 5 5
Little Susitna Riverb 101 1 102

Ship Creek 0 168 168
Kenai River 0 0 0

Total 101 174 275
 

a Nancy Lake egg take recoveries.  Terry Bradley, ADF&G, Palmer, personal 
communication. 

b Little Susitna River brood stock released into Nancy Lake.  Terry Bradley, ADF&G, 
Palmer, personal communication. 
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wire tag was from a fish stocked into Little Susitna River in 1995.  Therefore, straying into Ship 
Creek of coho salmon stocked into Campbell Creek was > 2%.  No straying was detected from 
the 101 coho salmon recovered with tags from the Nancy Lake egg take.  Finally, no straying was 
detected from 504 tags recovered from the Kenai River sport harvest (Carlon and Hasbrouck In 
prep). 

COMMERCIAL HARVEST OF STOCKED COHO SALMON 
A total of 321,411 coho salmon were harvested in (UCI) mixed-stock fisheries in 1996 (Table 5).  
A combined total of 288,204 coho salmon were harvested in the sampled fisheries (Table 6).  
Catch sampling did not occur over the entire fishing season; however, only 6% of the overall 
UCI coho salmon harvest in the selected fisheries occurred on days not sampled.  Harvest on 
days not sampled was combined with the nearest day the harvest was sampled to estimate harvest 
of marked cohorts for the entire season.   

Technicians examined 30% of the total harvest for sampled UCI fisheries and 4% of the fish 
examined had a missing adipose fin.  In the Northern District, 61% of the coho salmon harvested 
were examined for a missing adipose fin.  In the Central District, 24% were sampled in the 
driftnet and 17% were examined in the eastside setnet fisheries.  It was possible to sample a 
greater proportion of the Northern District harvest than the Central District harvest because fewer 
processors purchased fish, there were fewer fishing periods, and all fishing periods were 
scheduled openings rather than a combination of scheduled and emergency order openings. 

The majority of samples collected from the commercial setnet harvest in statistical areas 247-10, 
247-20, and 247-30 and in statistical areas 247-70, 247-80, and 247-90 were mixed loads.  Based 
on z-tests of 1996 data (|z| � 0.51, P � 0.31) and historical treatment of these statistical areas 
(Hoffmann and Hasbrouck 1994, Stratton et al. 1996, Cyr et al. 1997), we concluded combining 
data from 247-10, 247-20, and 247-30 together and data from 247-70, 247-80, and 247-90 
together would not bias harvest estimates of stocked coho salmon.  The majority of samples 
collected from statistical areas 247-41 and 247-42 were pure loads; however, several samples 
also had coho salmon harvests from the two statistical areas mixed.  For 6 days when pure loads 
were sampled from 247-41 and 247-42, harvest estimates of stocked coho salmon were not 
significantly different (|z| = 0.35, P = 0.73) between data stratified by statistical area or with the 
data combined among the two areas.  This same result occurred in 1995 (Cyr et al. 1997); 
therefore, data from 247-41 and 247-42 were combined in 1996. 

These results indicated that combining harvest and sample data from statistical areas 247-10, 
247-20, and 247-30; combining harvest and sample data from statistical areas 247-41 and 247-
42; and combining harvest and sample data from statistical areas 247-70, 247-80, and 247-90, 
together, would not introduce significant bias in estimating commercial harvest of marked 
cohorts.  Combining these statistical areas in this fashion also allowed the use of sample data 
from mixed loads collected from these areas.  There was no pooling of statistical areas from the 
Central District eastside setnet fishery because precision of the estimates did not improve 
appreciably when the areas were combined.  Therefore, harvest estimates of marked cohorts were 
stratified by statistical area and by date. 

The majority of the UCI coho salmon harvest in the sampled fisheries occurred in the Central 
District driftnet fishery, followed by the Northern District setnet fishery, and the Central District 
eastside setnet fishery (Figure 3).  Most of the coded wire tags recovered (Table 7) and most of 
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the harvest of hatchery-produced coho salmon occurred in the Central District driftnet and 
Northern District setnet fisheries (Tables 8 and 9, Figure 3).  Overall, stocked coho salmon 
represented 8% (SE = 0.2%) of the total UCI coho salmon commercial harvest (Table 10, Figure 
4).  When estimated by fishery, 9% (SE = 0.3%) of the Central District driftnet fishery, 4% (SE = 
0.6%) of the Central District Eastside setnet, and 10% (SE = 0.3%) of the Northern District 
setnet harvests were composed of hatchery-produced fish (Table 10, Figures 5, 6, and 7). 

The 1995 smolt releases into three Anchorage urban area streams (Bird, Campbell, and Ship 
creeks), and Little Susitna River were the largest contributors of hatchery fish to the commercial 
harvest (Table 11). 

Returning adult coho salmon stocked into Bird, Campbell, and Ship creeks and Little Susitna 
River that were harvested in the sampled fisheries were primarily taken by the Central District 
drift fleet, followed by the Northern District setnet fishery, and the Central District Eastside 
setnet fishery (Figure 8).  Over 85% of the coho salmon stocked into Bird, Campbell, and Ship 
creeks and Little Susitna River were harvested in the aforementioned fisheries from 14 July to 5 
August (Appendices B4-B12).  In the Northern District, fish stocked into Bird, Campbell, and 
Ship creeks were primarily harvested around Fire Island (247-43) and in the Susitna Flats (247-
41) and Pt. MacKenzie (247-42) statistical areas near Anchorage.  The majority of coho salmon 
stocked into Little Susitna River were harvested along the west (247-10, -20, -30) side of the 
Northern District, and both Point MacKenzie (247-42) and Susitna Flats (247-41).  The returns of 
Ship Creek 1995 stocked coho salmon composed 28% (6,765 coho salmon) of the hatchery 
returns in all sampled commercial fisheries (Figure 4).  Coho salmon stocked into Campbell 
Creek in 1995 provided 27% (6,456 coho salmon), hatchery releases into Bird Creek in 1995 
provided 24% (5,770 coho salmon), and coho salmon stocked into Little Susitna River in 1995 
provided 21% (5,132 coho salmon) each of hatchery returns in all sampled fisheries (Figure 4).  
Contributions to the sampled commercial fisheries from 1993 and 1994 smolt releases into Bird, 
Ship, and Fish creeks can be found in Appendices B1-B3. 

RETURNS 

Total returns of coho salmon to urban area streams are made up of three measurable components:  
spawning escapement, commercial harvest, and inriver sport harvest (Table 12).  The spawning 
escapement and estimates of commercial harvest are presented in this report.  Total inriver sport 
harvest was estimated by the SWHS (Howe et al. 1997).  Approximately 53% of Ship Creek 
hatchery returns, 45% of Bird Creek hatchery returns, 75% of Campbell Creek hatchery returns, 
and 57% of Little Susitna River hatchery returns were harvested by the commercial fishery 
(Figure 9). 

Inseason observations of the sport fishery in the Anchorage urban streams indicated that the coho 
salmon stocking program met expectations.  Estimates from the SWHS (Howe et al. 1997) 
indicated sport harvest, catch, and effort estimates for 1996 increased at Ship and Bird creeks but 
declined at Campbell Creek compared to 1995 (Figure 10).  Differences in sport harvest, catch, 
and effort in Campbell Creek were most likely a result of coho salmon holding in Campbell Lake 
downstream of the area open to sport fishing until late in the fishing season.  Total effort in Bird, 
Campbell, and Ship creeks exceeded 79,000 angler-days in 1996 compared to the 1988-1992 
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Table 11.-Estimated harvest ( ijr̂ ) and standard error (SE) of coho salmon stocked in 
Northern Cook Inlet streams by sampled Upper Cook Inlet commercial fisheries, 1996. 

   Central Districta East Sideb Northern Districtc   

Stocked Release  Driftnet Setnet Setnet  Total 

Into Year  ijr̂ SE ijr̂ SE ijr̂ SE  ijr̂ SE

Little Susitna River 1995  3,360 219 590 142 1,182 86  5,132 275
     
Ship Creek 1994  0 0 0 0 4 4  4 4

 1995  3,702 232 485 189 2,578 116  6,765 321
 Total  3,702 232 485 189 2,582 116  6,769 321
     
Bird Creek 1994  6 6 0 0 0 0  6 6

 1995  3,837 234 342 83 1,595 95  5,774 265
 Total  3,843 234 342 83 1,595 95  5,780 265
     
Campbell Creek 1995  3,711 232 343 82 2,404 99  6,458 265

     
Fish Creek 1993  22 21 0 0 0 0  22 21
     
 1993  22 21 0 0 0 0  22 21
Total 1994  6 6 0 0 4 4  10 7

 1995  14,610 458 1,760 263 7,759 199  24,129 565
 Total  14,638 459 1,760 263 7,763 199  24,161 565

a Includes statistical areas 244-50, 244-60, 245-70, 245-80, and 245-90. 
b

 Includes statistical areas 244-21, 244-22, 244-30, and 244-40. 
c

 Includes 247-10, 247-20, 247-30, 247-41, 247-42, 247-43, 247-70, 247-80, and 247-90. 
 

 

(prestocking) annual average of 34,700 angler-days.  A total harvest and catch of 14,266 (SE = 
1,294) and 20,533 (SE = 1,792) coho salmon, respectively, also occurred in the three stocked 
streams. 

MARINE SURVIVAL 

Overall marine survival of the four major coho salmon cohorts released in 1995 and recovered in 
1996 was 6.9% (SE = 0.002; Table 13).  Survival estimates ranged from 5.5% (SE = 0.3%) for 
smolt released into Campbell Creek to 8.4% (SE = 0.6%) for smolt released into Bird Creek.  
Estimated survival for smolt released at Ship Creek was 7.9% (SE = 0.5%) and for smolt released 
into Little Susitna River was 5.9% (SE = 0.3%).  Depending on release site, escapements were 
indexed and sport harvests and escapements were not sampled.  Therefore, estimates of the total 
run, and thus survival, of stocked coho salmon at Bird, Campbell, and Ship creeks and Little 
Susitna River are somewhat biased.  
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DISCUSSION 
SPORT FISHERY 

The NCI urban area coho salmon stocking program is considered successful if it results in an 
increase in recreational angler effort by 25,000 angler-days and sport harvest by 10,000 coho 
salmon among all stocked streams (Cyr et al. Unpublished).  The prestocking 5-year mean (1988-
1992) total effort in Ship, Campbell, and Bird creeks was 34,699 angler days with a mean harvest 
of 2,516 coho salmon.  The targeted increase in harvest of 10,000 fish was achieved in 1996.  
Harvest increased by 11,750 coho salmon in 1996 relative to the prestocking 5-year mean.  The 
estimated harvest is species specific so this increase is easily quantified.  The ultimate measure of 
success, however, is increased angler effort.  Statewide Harvest Survey estimates angling effort 
for all species combined.  Increased angler effort for a specific species is not easily quantified 
and may be masked or exaggerated by fluctuations in effort of other fisheries.  The targeted 
increase in angler effort of 25,000 angler-days was achieved with an increase of 44,621 angler-
days of effort over the prestocking 5-year mean effort, and an increase of 25,940 angler-days of 
effort over effort in 1992, the last year before stocked fish returned.  The true increase in angler 
effort for coho salmon may be masked by the continually increasing popularity of the chinook 
salmon fishery in Ship Creek.  This fishery has grown dramatically in recent years and is 
included in the estimate of angler effort.  In addition, a weakness of using the SWHS is that the 
survey targets licensed anglers.  Field observations indicate that urban streams, especially 
Campbell Creek, are fished primarily by young anglers who are not required to purchase a 
license.  Thus, estimates of harvest and effort in Campbell Creek are considered minimal 
estimates.  Many coho salmon caught in Campbell Creek after the peak of the run are not 
retained.  A substantial increase in the catch of coho salmon has occurred in Ship, Campbell, and 
Bird creeks since the start of the stocking program.  The prestocking 3-year (SWHS did not 
estimate catch until 1990) mean catch for Ship, Campbell, and Bird creeks is 3,077 coho salmon.  
Catch increased by 17,456 coho salmon in 1996 relative to the prestocking 3-year mean.  We 
believe results presented in this report and field observations of the sport fisheries indicate that 
the urban coho salmon stocking program exceeded all expectations in 1996. 

In 1996 the Alaska Board of Fisheries (ABOF) adopted new regulations and modified the season 
and areas open to coho salmon sport fishing on Campbell Creek.  Approximately ½ mile of creek 
from Lake Otis Parkway downstream to an ADF&G regulatory marker was closed to all fishing.  
Most land bordering this area of creek is privately owned and in the past land owners have had 
problems with trespassers and fish poaching.  The ABOF closed this area in order to maintain 
public support for the continued development of the urban coho salmon hatchery stocking 
program in general, and the Campbell Creek program in particular.  To mitigate the loss of 
fishing area below Lake Otis Parkway the upper boundary of the sport fishery was extended 
approximately ¼ mile from Folker Street upstream to an ADF&G regulatory marker.  Opening 
this area of creek gives sport anglers a greater opportunity to take advantage of a harvestable 
surplus of coho salmon that often hold in areas of Campbell Creek at and upstream of Folker 
Street in August.  The coho salmon sport fishing season was changed from an opening date of 25 
July to 5 August from C Street bridge upstream to an ADF&G marker in the vicinity of Piper 
Street (except in the closed area).  This change allowed chinook salmon in this area of creek 10 
additional days to spawn while leaving the coho salmon sport fishery basically unaffected, as 
coho salmon historically do not reach this area until after 5 August.  The sum of these changes 
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made by the ABOF helped to maintain the urban coho salmon stocking project objectives and 
protected spawning chinook salmon. 

Past observations indicated that the majority of coho salmon often stay in the lower reaches of 
Campbell Creek or Campbell Lake from late July through mid to late August and move into the 
upper areas of the creek in late August or early September.  In 1996 anglers concentrated their 
efforts primarily in the lower areas of Campbell Creek from C Street downstream to Dimond 
Boulevard in July and August.  By late August and September most angler effort occurred from 
C Street upstream to the ADF&G marker near Piper Street.  As in 1995 many of the fish stayed 
in Campbell Lake, which is closed to all sport fishing, until sexually mature and did not migrate 
upstream until late August and early September.  Of the estimated 3,290 coho salmon caught by 
anglers at Campbell Creek in 1996 (Howe et al. 1997), about 54% (approximately 1,780) were 
released. 

Hatchery coho salmon returning to Bird and Ship creeks were available from mid-July through 
late August.  The peak of the run occurred during the last week of July through the first week of 
August.  The fisheries in Bird and Ship creeks, being essentially intertidal, were more closely 
related to the tides than at Campbell Creek.  Greatest success was during incoming and high tidal 
periods, although during the peak of the return, fish were available at all tide stages.  
Approximately 26% of the coho salmon caught in these two creeks were released and angler 
effort in 1996 was about 1,800 angler-days greater than that in 1995. 

ESCAPEMENT 

The Ship Creek BEG of 200 coho salmon was exceeded on 31 July when the weir count reached 
239 fish.  An emergency order was issued (effective 4 August) that increased the daily bag and 
possession limit of sport-caught coho salmon from three fish per day to six fish per day. 

The Campbell Creek BEG of 200 coho salmon was exceeded on 11 September when a foot 
survey upstream of Lake Otis counted 286 coho salmon that had escaped the sport fishery.  As a 
result of the survey, an emergency order was issued (effective 14 September) that increased the 
daily bag and possession limit of sport caught coho salmon from three fish per day to six fish per 
day.  The final escapement count of 1,612 coho salmon in Campbell Creek was over eight times 
greater than the BEG indicating that returns from this stocking effort exceeded the needs of the 
fishery.  To reduce run size, coho salmon stocking in Campbell Creek was reduced from 150,000 
smolt to 75,000 smolt in 1996. 

Prior to coho salmon stocking, Bird Creek had no natural spawning population of coho salmon, 
therefore, no BEG has been set for Bird Creek.  Escapement indices of coho salmon into Bird 
Creek from 1993-1995 ranged from 139 to 593 fish. 

Escapement counts were slightly greater in Bird, Campbell, and Ship creeks and Twentymile 
River compared to those in 1995.  Coho salmon escapement counts in Portage Creek and Placer 
River drainages in 1996 were smaller than those in 1995.  Greater escapement counts into 
Campbell, Ship, and Bird creeks were likely due to increased numbers of coho salmon stocked 
into these systems in 1995. 

STRAYING 

The straying of hatchery-reared coho salmon was examined because of concerns that hatchery 
fish may compete with wild stocks for spawning areas.  Straying did occur in Ship Creek but no 



 

 35

straying was detected at the Little Susitna River.  Straying into Ship Creek has been detected in 
past project years, however, the stray rate was not consistently � 2%.  The stray rate in 1993 was 
likely > 2%, in 1994 and 1995 the stray rate was likely < 2%.  There is some question as to 
whether true straying does occur in Ship Creek.  The weir at Ship Creek is located at the upper 
extent of the intertidal area.  Salmon stay or mill in the mouths of nonnatal systems (Sandercock 
1991), thus tagged fish released at Little Susitna River and Campbell Creek and recovered in 
Ship Creek may not have been destined to enter Ship Creek to spawn. 

TAG LOSS 

Tag loss was detected by the absence of coded wire tags in fish missing the adipose fin.  A small 
percentage (<0.15%, Blankenship 1990) of possible naturally missing adipose fins in wild and 
hatchery-reared coho salmon indicate that the vast majority of coho salmon missing the adipose 
fin are coded wire tagged fish.  Tag loss at Ship Creek and Little Susitna River was in the 1%-2% 
range both at release (Starkey et al. 1996) and as estimated from escapement and egg take 
samples.  Therefore, tag loss of most release cohorts was assumed relatively low after release. 

COMMERCIAL CATCH ASSESSMENT 

The sampling goal of examining 25% of the Central District driftnet harvest, and 15% of the 
coho salmon harvested from each Central District Upper Subdistrict setnet statistical area was 
met in 1996.  However, the goal of examining 35% of the coho salmon harvested from each 
Northern District statistical area was not met for statistical areas 247-20, 247-30, and 247-70.  It 
was not always possible to examine pure loads from 247-20, 247-30, and 247-70 statistical areas 
as tender operators would often mix coho salmon from these areas with coho salmon harvested 
from other statistical areas prior to reaching port. 

The sampling effort of the commercial harvest provided relatively precise estimates.  Relative 
precision of the total harvest of hatchery-produced fish by the UCI commercial fisheries was 5%.  
Estimates were most precise for the Northern District setnet fisheries (5%) and the Central 
District driftnet (6%), and much less precise for the Central District eastside setnet fishery (29%).  
The estimated harvest by the eastside setnet fishery was not as precise because a lower proportion 
of the harvest was sampled and because fewer tags were recovered from this fishery. 

Harvest estimates of coho salmon stocked into Bird, Campbell, and Ship creeks had good 
precision (relative precision < 10%) because:  (1) approximately 30% of the smolt in each release 
group were tagged, and (2) a large sample from the commercial harvest was obtained.  Estimates 
of harvest of fish stocked into Little Susitna River were also relatively precise (10.5%).  Harvest 
estimate of coho salmon stocked into Fish Creek was less precise (59%) than other stocked 
cohorts because very few of these tagged fish were observed in the sampled commercial harvests.  
Fish Creek was last stocked in 1993 and the majority of coho salmon returning from this stocking 
were harvested in 1994 and 1995. 

The pattern of commercial coho salmon harvest was typical of previous years.  Since 1993, the 
Central District driftnet fishery has harvested 45% or greater of the total coho salmon harvested 
in the sampled UCI fisheries, the Central District eastside setnet fishery has harvested at least 
12%, and the Northern District setnet fishery has harvested at least 24%.  Of the total coho 
salmon harvested in the sampled UCI fisheries in 1996, 59% were taken in the Central District 
driftnet fishery, 14% were harvested in the Central District eastside setnet fishery, and 27% were 
harvested in the Northern District setnet fishery.  The majority of hatchery-stocked fish harvested 



 

 36

in sampled UCI commercial fisheries was taken in the Central District driftnet fishery:  59% of 
the total commercial harvest of coho salmon stocked into Anchorage urban systems (Bird, 
Campbell, and Ship creeks combined) and 65.5% of the total commercial harvest of coho salmon 
stocked into Little Susitna River.  The Northern District setnet fishery took 35% of the estimated 
total commercial harvest of coho salmon stocked into Anchorage urban systems and 23% of the 
estimated total commercial harvest of coho salmon stocked into Little Susitna River.  The 
Central District eastside setnet fishery took only 6% of the total commercial harvest of coho 
salmon stocked into the Anchorage urban systems and 11.5% of the coho salmon stocked into 
Little Susitna River, with most of the harvest occurring in statistical areas 244-30 and 244-40 
which are nearest the Northern District. 

Estimates of harvest of all marked cohorts observed within the statistical area/day strata are not 
independent.  In previous years (Hoffmann and Hasbrouck 1994, Stratton et al. 1996), 
incorporation of covariance terms resulted in insignificant differences in total variance estimates 
(Bernard and Clark 1996).  This was also true for the 1996 data.  As such, covariance terms were 
not used in 1996 calculations, and therefore estimates of total variance are biased somewhat high. 

Our results justify continuation of the stocking program.  Additional streams flowing into Knik 
and Turnagain arms may be stocked depending on availability of brood stock.  The terminal and 
commercial assessment programs should continue to evaluate the stocking program and to 
measure the success of the stocking program.  The commercial assessment program will be 
necessary for assessment of any future coded wire tagging of wild stock coho salmon from the 
Susitna River drainage. 

Recommendations for the future include modified sampling of several statistical areas in the 
Northern District (i.e., 247-10, 247-20, 247-30, 247-50, 247-70, 247-80, and 247-90) to obtain 
samples specific to each statistical area.  This could be accomplished by placing technicians on-
board tenders, closely following buying patterns of processors inseason, and obtaining assistance 
from tender boat operators and processors in keeping harvested coho salmon separated by 
statistical area.  These steps would improve our ability to sample pure loads of coho salmon 
harvested in these statistical areas. 
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APPENDIX A.  COHO SALMON ESCAPEMENT COUNTS AT 
SHIP, BIRD, AND CAMPBELL CREEKS AND SELECTED 

TURNAGAIN ARM STREAMS 
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APPENDIX B.  ESTIMATES BY RELEASE SITE OF COHO 
SALMON STOCKED IN 1993, 1994, AND 1995 THAT WERE 

HARVESTED IN SAMPLED UPPER COOK INLET 
COMMERCIAL FISHERIES IN 1996 
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